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' ^X^" 8 ^^# "Driving circuit for switches of direct current fan 

motor) 

A driving circuit for switches of direct 
current motor is disclosed. The driving circuit 
includes a plurality of switches, a first control 
circuit, and a second circuit. The switches are 
driven by a first pulse width modulation signal 
and a second pulse width modulation signal, and 
they are connected with the direct current motor 
in a bridge manner. A third pulse width 
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' 3£:M$- B £^-S- '■ Driving circuit for switches of direct current fan 

motor) 

modulation signal is used to drive the first 
control circuit connected to at least one of the 
switches driven by the first pulse width 
modulation signal. A fourth pulse width 
modulation signal is used to drive the second 
control circuit connected to at least one of the 
switches driven by the second pulse width 
modulation signal. Especially, either the first 
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pulse width modulation signal or the second pulse 

width modulation signal is selected as the third 

pulse width modulation signal or the fourth pulse 

width modulation signal. 
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m%#i4RJfo1H%tiLV4 9t( Pulse Width Modulation ; PWM) 
-ft ftAAB ^JlSt&w^a^^^flfl flU (switch) 11 » 1 2 - 1 3 A 
14 ' a it M & ffl A >A A 4 & it 1 # it # § #) • ^ 5f Bfr js& ffl 
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A134^-0N^|af • PWM If HB # « & |& ( L ) Ul !£ m M 
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& A ( H ) 14 m % ffl M 1 1 A 1 4 ^ -ON jfc & • SI lib ' i)tH 
j| ,i, it 1 ♦ «. ^ ii ' & % ML * -h % miG ft -ft ° #i IT ^ ' 
M M 1 2 A 1 3 A ^ON & & » M M 1 1 A 1 4 A ^OFF ^ & ; 
m M 1 1 A 1 4 A ^ ON R i b$ . M &j§ 1 2 A 1 3 l& A ^OFF Ji*. & ■ 
m ffij ' * ^ A flil A >1 4 it 1 M 1fc - ** € A A « ' 3. it 
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- % - m m % & M f (pulse width modulation ;PWM)4f 

ffi & % it & ■ *b *h ' I - f 1 ! f ^ #- ^ £ ^ - 4 t I - t 
#f £ A m £ te5fc««&4LMM«ifc& ' JL * - ^ =. «r X. & 
^ & -ft ft % $&■ $ ~ & I'll ^#>#£^' $r % 

&m ^ it %t m 1& % & & ' 

^ g -ft ft Jffi • 

4 ^OFF #fc & ' iff Iti *A 1tffi>mmi%%-t!i 

% <j « & m & t£ n - isk m % & m ^ it ft m t& ^ t£ # m $ £ 

^OFF Jfc j§ ; ixMl^lm^ti^f^t^^fe'fi^ 
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OFF 3fc .1 > lifHtf li^lltlllHl^ *I t 
& iff * %Z % — £r & A tw « -ft ft * tfr 4l i* # W M IS ^ 
OFF a* & ° 
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n $- n> m 2 ' • ^ # . w 41 jl a 4 j% it 1 0 ^ m m m % 

%®r^fe%tl&&m£*%^&Z-f% Ml 01 -10 2 - 1 0 3 Bl 

104 > £E*J«I8.105.J1106 ' 4S #J t 5^1 05 A 106 ^ #J f i£ 4£ 
J. M Mil 0 3 &. 1 0 4 • ifl ^ i#x^^a*.T^ifc : tt 

ffl *ft tl« i.CPulse .Width Modulation ; PWM) -ft ft A 
IS ft Ml IM 10 2 A 1 0 3 ' J. m m PWM -ft afeB#.«ftMBjm01A 
104 • ||*b9-ilJL>:tfLR4>J4&10 ' #PWM4£ tAi * -fit Ht -fer; 
4ft J. 4& to i£ a£ » PWM -ft SfeB g 4& 4fc * -157 4ft 5- A fa i£ - 
PWM it %L A g ft 4£ # ttf 4ft J- 4& 4£ i£ # # F*1 ' ffl M 1 0 2 A 1 0 3 # 
4fcON Hfc & t0 4ft J-OFF Sfejfe-'-feifclsiB^.^-A # *>J ffi PWM -fir 3fc 
C ^ - it * ( ft & 4& ) *. * ft 4£ *J t & 1 0 5 » om>mM% 
J&105 & f'J If* M Ml 03 4K £ -&OFF & • l§) # & » ^PWM -ft tt 
Bi it^tt^Ifiiftf ' M M 101 A 104 # ^.ON j\k B 

to 4ft S-OFF jfc gg > £ itb jsj > A % M m PWM f tD 4: - i4 
#( ft * 46.) 4£ i£ #. II ft 4$ t'J € J&10 6 - 4& # 4£ t'J € J&106 & 
t'J JMP M M 1 0 4 # £ -fcOFF fffc AS ° i^ta|ffijt » 43 #J #J A ±- 
i£ #PWM -ft ftC « &PWM -tar SfeA ^PWM 4f > _L i£ #jPWM 4£ 
SfeD # « *:PWM 4£ M.A ^PWM -ft SfeB - 

3 *h ' 4fc ^ # W ^ A flfc. JS. £ 4 it 1 0 ^ M M « t& % ^ 
# 15. T ^ -h idtpWM ^ EA >B * C AD # ^ ^ *i(duty cycle) 
6^ & 4b ^- S& * & 4& € & ' * An f » ^PWM 4f 44 ^ 

4&4t^J.*t*«fii&4£*J€«8-105^*iW • 4 Aft «T # #'] ffl 
— PWM *. «& - 4^ #'J « 5^-107 fln ^ M %■ M M 1 0 3 4k ^ * 

OFF ^ ^ ; ig 3£ . ^tPWM f= «Dll'*«iftf I* * « 4$ *J 
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f 51-106 ft M m b£ ' ^ A f ^ # #'J ffi -PWM -ft ^ HI % - 
& HfHf € 31-1 08 ffij £ *J JNF- M; &fl 1 04 « £ ^lOFF if*. & • M *. # 
fa f ' - t^^Jt^tS ^PWM if IfeE ,&F ^PWM it &A a 

pwm ^ ^.b i& - i§ w ( ^ is ^ ) a & m %t & # s& • 

itb - • *«T£^**4ftMM101A104#_MfljU02A 
1 0 3 4fcON ^ & ^tJ'JOFFlRlBf . ^iS Sft Jft 4 it 1 0 
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M it • * ft € & JbVj n • jfc fl* • JXPWM If SfcA * .1® ft M Hfl 
202 il2 0 3 > a PWM 4£$;B$.J!KftMINI201il204 » W M201 Sl 
202^pitit3t 3£ 32 ( enhancement -mode) # i| #1 4b -f ^ 
ft 1: B a a ^(metal-oxide semiconductor 

field-effect transistor ; MOSFET ) » W Ml 20 3 A204 J&n 
it it it & ^} MOSFET • * If 3fc m m # «. ^ • it - # H * 
PWM -ft St A - - ft fa € IV, JSl & f'J € ^2 0 5 * & fj W BA 20 3 • 
a A ft &PWM -ft M.B - - ft fa f 1V 2 A «e *!l € J&2 0 6 $l & #>J gfl 
M2 04 ' # « W2 03 A20 4 ^OFF *t HI T ' * W fe(gate) 
* ^(source) -tFBl^tliff^f ° *» *b - & > 1£ »r & 

W M M203 J1204 # £ -fcOFF ifc Jfe » fcr jL W M 203 A204 
ft # • ^jtb ' 4£ f'J € *&2 0 6 A is $J € &2 0 5 4a ^ » • ^ & ^ * 
jln it it ^ ^ MOSFET 4l M M 2051 > 2052 - 2061^2062 • 
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* * * #'J ^ Jl flfl 4 J% it 4i M M * g io T : 

-T & > PWM « A & $ to ^ W J& M M 2 0 2 -203 - 
2 0 5 m ' M §1 2 0 2 - 203 - 20 5 1 ^ ^ ^ON fife & . ffij SJ M 2 0 5 2 
M & ^OFF IHl ' ifefl6*iiiaSlJ«,Jft.%it ' * <t >A >T 167 4° 
ft- si 2 0 7 ft ^ ' 

& £ > * PWM SfeA a * >f& to * M K ffl IM 2 0 2 - 203 - 
2051 . ffl M2Q2 - 203 r 2051 ^OFF fife & > ffn M M 

2052^^h^t^V 1 li^ JH ^ ^ON fife & » i&iQAMM2034&j& 

© n- ' m t& M m 2 o 3 ^ m mG &. & & ° % - # 

« ' *f ^ M f$204 ffib f ' * ^PWM SfeB rid. 4. 3fr - to ip- > 
® ifc M9 'M 2 0 6 1 4 ^ - OFF fife 1 •.fl&M)W2062*^*f«* V 2 « 
t& jfc ^ - ON flfe *&. » ifefl&^MM204^j&Ei^ » ffii Ift ffl -M2 04 
^fiHWA & #<J £a J& • S *b > -15E.WIM202A203 OFF $ 

Pal . *i3SLJS,4l*^rt*P/9f>i^^&«t&^JL^'#'*MM 
203 A 20 4 ** I # ^ON fife H ° ^ 0 & - £ , ^-^^^^^203 
^204^JLf-it# ■ 

is) a - ■# p wm *f sfeB « £- ^ to i£ m &. r$ m 2 0 1 - 2 0 4 - 

20 6 1 1$ > m M201 - 2 04 - 2 0 6 1 # A ^ON fife & . « 0fl M 2062 
4 ^OFF fffe IS ' it fa 3£ it i jjfc 4 4 it ' * € >7fl 3r ft 4o ft 
^ 2 0 8 /9f 7F 0 

# P WM «B « * to * M W M. M 2 0 1 > 2 0 4 - 20 6 1 > 
M 1201 > 2 04 - 20 6 1 + A ^OFF fife & > ffij frl Iffl 2 0 6 2 & *h 
€ ^V 2 Jfe fifr H'J 4. ^-ON fife & - i&ffi3*MM204*E£;&&fe • fa * 

m m 2 04-41 in a m 5^ #j ^ jg. = t ^ m 1203 a& -r • * 
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^PWM it %LA $ jfc - 46* fa 4 s - ' B ifc M M 2051 4. Ifc -OFF & 

& > m m m 2 o 5 2 ^ *b % m v, m % A ^ - on & • it *& h 

M ii 2 0 3 ^ & EJ £&- > i%1|^M2034LM&G£li&«S&*j& 
j& - a ifc ' -fc M M201 ,512 04 OFF # » £ H $t JH 4 ^ it ft 
£P m M. 2l m El € % & ft * ir * M 08204 -S.203 £» # ^ON ^ 
ft • 

f • . * ^ 4^ 5t «fe 4l M WJ 20 3 A204 *J ffl 

i ^ ^ IS ^ t ' PpPWM;^ tAlB ' I® i» |fi M % ££2 0 5 A 
20 6 • «it — OF FJifcAi - SJ itb • ^ * ;jfc #-J 4^ Jig 

SjJJKt&^^Jl^ — * & ^(self-locking) « «&- - 

& ¥ ■» t^f al-l-f^ #J ^ JL tfft A 4 J% it 4l M M 
H^€^#>H4^f7F »;|tif t ' & M 3 0 ffl & 

A 3fL SL M .«% ' JL JL xpl A ,H |i|tl&Af I^? in o jtb 
*h > aPWM -ft SLA * * $& ffi §fl 30 2 &3 0 3 » aPWM -ft SfeB « ft 
MM301&.304 • M M 3 0 1 ^3 0 2 &P it it * & 3HM0SFET > M 
UHI303 A304 £n ifc it *t & ^MOSFET • ^ ^ iH & & 
Ifr ' it - ^ H &PWM flr «B - *9E #il f 31-305 - *£ f-J f 3£307 & 
PWM >ft SfeG * m m M 30 3' ' « A # *PWM SfcA - *E *i € 
306 3&308 iLPWAHf *G.* *£ *I M M304 • # M M 

3 0 3 A 3 0 4 ^OFF #t ft T • &M4fc**«4L 
% % • - ' «. »T & *I iff- 9fl M 303 A304 «K ^ ^LOFF fife 

& ' RrjLBBM303A304*ft# - ^ ifcb > 4£ «l € &3 0 5 ^.3 0 6 
^ € J»- B& £ fsj , ^*^r-^a^^jjaBH|4Lnift5tit»a! 
MOSFET 3 05 1 A 3061 ; 4fi f>J € 5$-3 0 7 A308 ^ € B£ * 
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m ' 4K* # - * # * M M 4Ln it it * $ ^MOSFET 3071 A 
3 081 • X > * * *fe 4lPWM -ft SfeG # # * — & it, (NOR) i§ # 
W 3 0 9 -Si. 3SPWM -ft !&A AB^<4^^/^* t ' #J ffij f ' # 
PWM 4f !£A AB A to ^ it 3fe of ' PWM -ft !£G # - & 4fc ifl. >ft 
ft ■ 

iH Jl >jft A >i 4 it ^ M M 4K ^ >f> S T • 
HTPWM If !£A a * to * M & ffi BA302 ^303 . M M 
3 0 2 Sl?> 0 3 # 4 ^ON $L % > ffn tft 4 ad JS. 4 4 it ^ it • * t Sft. 

ft 4o $T 5g 3 1 1 ft ^ ° 

^PWM f tAi $ to ip- & J. to ift . ft # ffl HI 3 0 2 > 
303 A tfrOFF ^ H *a 4? s£ ft ft . & ^PWM -ft ftB^A«- fa to 
i£ > ® ifcb M M 305 1 A ^OFF JR S > itb 8f MM303 il.3 04i.4S. 

% ft & pwm it $lg & & m m & m& & m m & ° ^ » 

PWM fir SI A Mf 4 ^ - fa to * # 'It VL T ' & *3ftHM309'#- 
*frdi-il&<fc*'f£SfeJ.M §1 3071 A30 81 > ft # M M 3071 A 
3 0 8 1 A ^ON *t J6 ' fl&*MM303A304^AEyaS.» ffij Jf* M M 
303 A304 & ffl m £ £OFF jfc & • 

TO a • <# PWM frftB«*ft6-fiL^Mi9fcMM30lA304 • M 
M301 ,51304 ♦ A ^ON fR m ' so * i ^ JS, I 4 il f it • * % 
88. ft -to ffi m 3 1 2 m ° -&PWM fir SfcB g $ to -fetf & JL -f& to 
* ' ft # M M301 il304 4 ^OFF R & #j & ^ u£ ft 1*3 • * ^ 
PWM it *A #5 4 ^ ^ -fit apt . SJtMM306lA ^OFF ^ S > itb 

M M 3 0 3 A 3 0 4 i * # # * P WM SfcG * jft & M A Sfc * $ 
*I M ag- • 
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*» ofcb - ' M Ifl 3 0 2 A 3 0 3 M m # ffl • & * » MM 
301A304M«I*M • *JL*iflA4&.^3£rt^/*r££.6<j&«i& 
#te*<#'#MM3033,304££.^flfc» ffij**MM303&304t£ 
ft # ^ON H • 

^ f «fe #] t ' & ^ M M 303 *'J ffl M ^ 3 04 i#PWM -ft 
SfeB * « ft « #«J « S&3 0 5 > it fa # £ g £ 6^ OFF jfc H ' ft M 
M 3 04 * '#J fli M M 3 0 3 6$ PWM *U * « ft 1$ *J « «&3 0 6 » it 
flft # £ 6 £ fid OFF ifc 1$ ° a *b ' * #1 ^ M M 

— ^XIM mutual-locking) fsg- » 

m -t- ' fc| A *A 4b & # # • 

it • m m vinittf t tiw^ ' # ^ 4l m % m 

t *b ^ * #*J ^ f5 # * ^ *l • $ « Si t ' _t i& Jl 

flSl*ltl0^^r'«K^MM103A104^&4-#^,^«3|:^ • 
m &b ' >fc ^ j% i§£ # 5f f # # - A la IS ft ' .h i£ #f S£ A 
^ i ad JH M .«% it 4l M M*lt*W** * 4b #J A # j£ #J ^ 
# B £ m h£ Jt • >£. ' # # & 44 F# 4^ t If J* #>J & gi 
flf fa SJL ft £ • 
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4l jg % &■ % ft ; 

n 3 & — 7i? * n « m ^ ^ # - ^ - a- fa m ^ % >,? L 
jh 4 it ffl m m % % &■ ; 

b 4 #. - 7F * b ' ffi ^ ^ % w - $ ~ ^ m 3l jl >m 

7t # # fit g, 

l - l 0 A aft ja, M .*% it 

l 0 l - l 0 2 > l 0 3 -10 4 - ,11 - 1 2 - 1 3 * 1 4 MJ M 

105 -106 -107 -108 - 205 - 206 - 305 - 306 - 307 - 308 

& f'J € S*- 

1 5 - 1 6 - 20 7 - 2 0 8 - 3 1 1 - 3 1 2 If 51 

2 0 - 3 0 & m 
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